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Epitome 

(57) [Abstract] 

[Objects of the Invention] Return the light which came out of the light source and spread the fiber coil to the 
circumference of a clock, and the circumference of an anti-clock to the light source, and make structure of a 
depolarizer simpler in the current of a light emitting device, electrical-potential-difference change, and the 
optical fiber gyroscope that asked for angular velocity from the photocurrent of the photo detector for 
monitors. 

[Elements of the Invention] The birefringence medium whose difference of the optical path length over an 
ordinary ray and an extraordinary ray is more than the coherence length of the light source is formed between 
a fiber edge and the light source. When the light source gives off a non-polarized light, bearing of a 
birefringence medium is arbitrary. When the light source gives off the linearly polarized light, the main shaft of a 
birefringence medium accomplishes the include angle of 45 degrees to the linearly polarized light. When 
preparing a polarizer, it installs so that the main shaft of a birefringence medium may accomplish the include 
angle of 45 degrees to the transparency shaft of a polarizer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source containing the photo detector for monitors which is prepared the light emitting 
device which generates the homogeneous light or quasi-monochromatic light, and behind this, and supervises 
the luminescence reinforcement of a light emitting device, The fiber coil around which the single mode fiber was 
wound about many times, and the branching component which carries out light which came out of the light 
emitting device for 2 minutes, and is led to the ends of a fiber coil are included. Branch the light which came 
out of the light emitting device, and a fiber coil is made to spread to the circumference of a clock, and the 
circumference of an anti-clock. It asks for the luminous intensity which returned to the light source according 
to change of own operating state of a light emitting device, or the photocurrent of the photo detector for 
monitors. It is the optical fiber gyroscope which asked for the angular rate of rotation of a fiber coil from the 
phase contrast of the circumference light of a clock, and the circumference light of an anti-clock. The optical 
fiber gyroscope which takes out a signal from the light source characterized by making light by which the 
optical path length's difference over an ordinary ray and an extraordinary ray forms the birefringence medium 
which is more than the coherence length of a light emitting device between a branching component and the 
light source, and passes along a birefringence medium no polarizing. 
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[Claim 2] The light source containing the photo detector for monitors which is prepared the light emitting 
device which generates the homogeneous light or quasi-monochromatic light of the linearly polarized light, and 
behind this, and supervises the luminescence reinforcement of a light emitting device, The fiber coil around 
which the single mode fiber was wound about many times, and the branching component which carries out light 
which came out of the light emitting device for 2 minutes, and is led to the ends of a fiber coil are included. 
Branch the light which came out of the light emitting device, and a fiber coil is made to spread to the 
circumference of a clock, and the circumference of an anti-clock. It asks for the luminous intensity which 
returned to the light source according to change of own operating state of a light emitting device, or the 
photocurrent of the photo detector for monitors. It is the optical fiber gyroscope which asked for the angular 
rate of rotation of a fiber coil from the phase contrast of the circumference light of a clock, and the 
circumference light of an anti-clock. The birefringence medium whose difference of the optical path length over 
an ordinary ray and an extraordinary ray is more than the coherence length of a light emitting device between a 
branching component and the light source The optical fiber gyroscope which takes out a signal from the light 
source characterized by preparing so that it may become in the direction in which about 45 degrees of main 
shafts inclined to the surroundings of the propagation direction to the polarization direction of the linearly 
polarized light, and making light which passes along a birefringence medium no polarizing. 
[Claim 3] The light source containing the photo detector for monitors which is prepared the light emitting 
device which generates the homogeneous light or quasi-monochromatic light, and behind this, and supervises 
the luminescence reinforcement of a light emitting device, The fiber coil around which the single mode fiber was 
wound about many times, and the branching component which carries out light which came out of the light 
emitting device for 2 minutes, and is led to the ends of a fiber coil are included. Branch the light which came 
out of the light emitting device, and a fiber coil is made to spread to the circumference of a clock, and the 
circumference of an anti-clock. It asks for the luminous intensity which returned to the light source according 
to change of own operating state of a light emitting device, or the photocurrent of the photo detector for 
monitors. It is the optical fiber gyroscope which asked for the angular rate of rotation of a fiber coil from the 
phase contrast of the circumference light of a clock, and the circumference light of an anti-clock. A polarizer, 
The birefringence medium whose difference of the optical path length over an ordinary ray and an extraordinary 
ray is more than the coherence length of a light emitting device The anisotropy main shaft of a birefringence 
medium, and other main shafts, The optical fiber gyroscope which takes out a signal from the light source 
characterized by preparing between a branching component and the light source and making light which passes 
along a birefringence medium no polarizing so that it is made to become in the direction in which about 45 
degrees of transparency shafts of a polarizer inclined to the surroundings of the propagation direction, and a 
polarizer may be on a light source side and a birefringence medium may be on a branching component side. 
[Claim 4] The light source containing the photo detector for monitors which is prepared the light emitting 
device which generates the homogeneous light or quasi-monochromatic light, and behind this, and supervises 
the luminescence reinforcement of a light emitting device, The fiber coil around which the single mode fiber was 
wound about many times, and the branching component which carries out light which came out of the light 
emitting device for 2 minutes, and is led to the ends of a fiber coil are included. Branch the light which came 
out of the light emitting device, and a fiber coil is made to spread to the circumference of a clock, and the 
circumference of an anti-clock. It asks for the luminous intensity which returned to the light source according 
to change of own operating state of a light emitting device, or the photocurrent of the photo detector for 
monitors. The 1 st birefringence medium by which it is the optical fiber gyroscope which asked for the angular 
rate of rotation of a fiber coil from the phase contrast of the circumference light of a clock, and the 
circumference light of an anti-clock, and the anisotropy main shaft leans to the about 45-degree propagation 
direction to the propagation direction of light, Make it be a right angle to the propagation direction of light, and 
an anisotropy main shaft and an isotropic main shaft the 2nd birefringence medium whose difference of the 
optical path length over an ordinary ray and an extraordinary ray is more than the coherence length of a light 
emitting device It prepares between the light source and a fiber. The optical fiber gyroscope which takes out a 
signal from the light source characterized by letting either the extraordinary ray separated spatially or an 
ordinary ray pass to the 2nd birefringence medium as the polarization direction accomplishes about 45 degrees 
to an anisotropy main shaft and an isotropic main shaft, and making light no polarizing by the 1st birefringence 
medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the optical fiber gyroscope which takes out a 
signal from the light source. The optical fiber gyroscope which takes out a signal from the light source excludes 
the photo detector of the dedication which receives return light, and it asks for a change of an interference 
light on the strength from property change of the light emitting device in the light source, and the output of the 
photo detector for monitors. 
[0002] 

[Description of the Prior Art] The usual optical fiber gyroscope makes the 1st coupler the linearly polarized 
light for the light which came out of the light source with through and a polarizer, carries out through light for 
the 2nd coupler for 2 minutes, makes a fiber coil spread this as a circumference light of the circumference 
clock of a clock, unites with the 2nd coupler, is put into reverse from the 1 st coupler through a polarizer at a 
photo detector, and detects an interference light here. A light emitting device and a photo detector are 
prepared in the location of the symmetry at one side of the 1 st coupler. 

[0003] There are two couplers for making equal the path of the circumference light of a clock, and the 
circumference light of an anti-clock. Although the light to which the coupler branched, put light into the ends of 
a fiber coil, and came out of at least one fiber coil can be returned to a photo detector, since the paths of the 
circumference light of a clock and the circumference light of an anti-clock differ when it does so, offset comes 
out. Two couplers are required in order to solve this. 

[0004] Moreover, if a polarizer is prepared in the middle of a coupler, polarization will gather in the 
circumference light of an anti-clock, and the circumference light of a clock. Thus, the optical fiber gyroscope 
containing elements, such as a light emitting device, a photo detector, a fiber coil, two couplers, and a polarizer, 
is minimum configuration. It was called and these have been made into an indispensable element. 
[0005] However, this invention person recited ** in the common sense of an optical fiber gyroscope in this way. 
this invention person invented the optical fiber gyroscope which takes out a signal from the light source 
(Japanese Patent Application No. No. 57756 [ five to ]). Principle drawing is shown in drawing 2 . 
[0006] The light source 1 generates the homogeneous light or quasi-monochromatic light. The light which came 
out of the light source 1 is extracted with a lens 10, and carries out incidence to the end face of a single mode 
fiber 2. This becomes the linearly polarized light through a polarizer 3. and branches in two light with a coupler 
(branching component) 4. Such light spreads the inside of the fiber coil 5 around which the single mode fiber 
was wound about many times as the circumference light of a clock, and a circumference light of an anti-clock. 
A phase modulator 6 is formed in an intermediate fiber, and a phase modulation is given to the light passing 
through this. A depolarizer 7 makes light passing through this no polarizing. This optical fiber gyroscope does 
not have the photo detector by which the number of couplers is one and they should be formed in the light 
source 1 and symmetrical relation. 

[0007] The light which came out of the light source 1 branches to two with a coupler, and this returns to the 
light source 1 through a coupler the surroundings considering the fiber coil 5 as the circumference light of a 
clock, and a circumference light of an anti-clock. The light source 1 contains a light emitting device 8 and the 
photo detector 9 for monitors. The luminous intensity which returned to the light source 1 is detected by the 
operating current of light emitting device 8 self, or the photocurrent of the photo detector 9 for monitors. The 
synchronous detection of this is carried out by the carrier signal of a phase modulator, and the angular rate of 
rotation is called for. 

[0008] Such an optical fiber gyroscope of a configuration is aforementioned minimum configuration. It is made 
with still fewer components. Since there are few one difficult couplers of manufacture, effectiveness is in cost 
reduction. Moreover, there is also an advantage that a photo detector can be reduced. 

[0009] In this optical fiber gyroscope, a fiber coil may be manufactured by the mere single mode fiber (SM), or 
you may manufacture with polarization maintaining optical fiber (PM). Since plane of polarization is always saved 
when making from polarization maintaining optical fiber, it is convenient. The depolarizer 7 is unnecessary. 
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However, this is an expensive fiber. This pushes up the cost of an optical fiber gyroscope. 

[0010] A device is required, although it becomes a low price more when a fiber coil is made from a single mode 
fiber. A single mode fiber does not have the function to hold plane of polarization. If it remains as it is, a scale 
factor is changed for rotatory polarization, or a drift occurs. Then, it is necessary to put in a depolarizer 7 and 
to make it no polarizing. A reason is explained briefly. 

[0011] Since a single mode fiber is completely axial symmetry, it does not have polarization maintenance 
capacity. After light turns into the linearly polarized light with a polarizer 3, it passes along the fiber coil 5. 
Since a single mode fiber does not save a polarization condition, a polarization revolution may be carried out on 
the way. When the linearly polarized light tends to pass along a polarizer from a fiber coil in a sake at the 
reverse sense, this cannot necessarily pass a polarizer. Then, after putting in a depolarizer and making it no 
polarizing, he is trying to return to a polarizer. If it carries out like this, the power of the one half of light can 
penetrate a polarizer. Thereby, fluctuation of a scale factor can be controlled. 

[0012] There is one more function of a depolarizer. An optical-pathHength difference is between the cross 
polarization when spreading a fiber coil. Since this causes a drift, the polarizer has prescribed the polarization 
direction to one. The extinction ratio of a polarizer is a ipultiplier showing the capacity which makes light the 
linearly polarized light. The amount of transparency of the right-angled linearly polarized light is divided into a 
transparency shaft by the amount of transparency of this linearly polarized light parallel to a transparency shaft. 
If this ratio is 0, it is perfect as a polarizer. However, in a actual polarizer, this is limited. 
[0013] If the light of all polarization conditions has coherence, the extinction ratio required of a polarizer will 
become very small. A fabrication is difficult for this. He is trying not to interfere in a depolarizer by giving the 
difference of the optical path length more than coherence length between cross polarization. This has mitigated 
the burden of a polarizer reversely. That is, the depolarizer is also carrying out the operation which 
complements an operation of a polarizer and prevents a drift. 

[0014] As a depolarizer, the depolarizer of Lyot is known well. This leans the main shaft of the crystal of two 
birefringence 45 degrees, and makes it rival. A bulk crystal is used and also a depolarizer can be made using 
polarization maintaining optical fiber (birefringence fiber). As shown in drawing 3 , after 45 degrees of mutual 
main shafts have inclined, fusion splicing of the two polarization maintaining optical fiber (PM) is carried out. 
This becomes a depolarizer. 

[0015] A few is explained about a depolarizer. There is a birefringence body and it is no about ne and an 
ordinary index in the extraordinary-ray refractive index of this. It carries out. Die length is set to L. Then, 
difference deltaL of the optical path length of the extraordinary ray when penetrating this body and an ordinary 
ray applies L to the difference of a refractive index. It is made longer [ this ] than the coherence length Lc of 
light. 
[0016] 

deltaL=|(ne-no) |L>Lc (1) 

[0017] Distance detached building **** longer than coherence length does not interfere. Then, the 
extraordinary ray and ordinary ray which passed along this birefringence body do not interfere. A depolarizer 
contains two birefringence bodies with which are satisfied of such conditions. The ratio of die length is set to 
1:2 in many cases. The 2nd birefringence body is made to rival so that a main shaft may accomplish 45 degrees 
on the 1st birefringence body. Then, when going into the 2nd body, an ordinary ray and an extraordinary ray are 
divided in the direction of a main shaft at by [ one half ] power. These spread as an extraordinary ray and an 
ordinary ray. The power of the light of the plane of polarization which intersects perpendicularly immediately 
after coming out of the 2nd birefringence body is equal. It has the power also with the same light which has 
plane of polarization in which direction as a sake. 

[0018] Moreover, the four different optical path lengths occur by the birefringence. If the light of the lump 
simultaneously generated in the light source will be expressed as a wave packet, after passing the first 
birefringence body, it will become two wave packets. After passing two more birefringence bodies, four different 
wave packets exist. When the ratio of the die length of a birefringence body is set to 1 :2, the distance between 
four wave packets is equal. And it is separated from each of these more than coherence length. These four 
wave packets do not interfere in a sake. The reinforcement of the linearly polarized light of which direction is 
also equal, and since interference does not take place between cross polarization, this can say no polarizing. It 
is close to it even if it is not no perfect polarizing like an incandescent lamp. Then, 45 degrees of two 
birefringence bodies with which are satisfied of (1) were twisted, and they were made to rival in a depolarizer. 
[0019] 

[Problem(s) to be Solved by the Invention] It is difficult to carry out fusion splicing of the two polarization 
maintaining optical fiber, where 45 degrees of the main shaft are twisted. The fusion splicing machine of 
dedication is required. There must not be no gap of the include angle from 45 degrees, it is necessary to boil 
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manufacture conditions markedly and to manage them severely compared with the fusion splicing of the usual 
single mode fiber Compared with the polarization-maintaining-optical-fiber [ itself ] single mode fiber, it is an 
expensive frame. Existence of the depolarizer which carries out 2 fusion splicing of the polarization maintaining 
optical fiber by such reason makes an optical fiber gyroscope the thing of high cost. 

[0020] The optical fiber gyroscope which takes out a signal from the light source is this invention person's 
original structure. However, there was a difficulty of becoming still more expensive for a depolarizer. Existence 
of a depolarizer bars mass production nature and has been the failure of a cost cut. It is the object of this 
invention to conquer such a difficulty, and for it to be more rich in mass production nature, and to offer a 
cheaper optical fiber gyroscope. 
[0021] 

[Means for Solving the Problem] The optical fiber gyroscope of this invention places one birefringence body 
between the light source and a fiber edge. Thereby, an operation equivalent to a depolarizer is made to perform. 
Two birefringence bodies are not required. It is not necessary to make these rival. One birefringence body is 
only used. As a birefringence medium, a rutile crystal, a calcite crystal, polarization maintaining optical fiber, etc. 
can be used. Three cases are divided roughly by the polarization condition of the light source, or the existence 
of a polarizer. 

[0022] ** When the light from the light source does not polarize, the direction of a birefringence medium is 
arbitrary. 

** When the light from the light source is the linearly polarized light, the main shaft of a birefringence medium 
accomplishes the linearly polarized light and 45 degrees. 

** When preparing a polarizer between the light source and a fiber edge, the main shaft of a birefringence 
medium accomplishes the include angle of 45 degrees around the transparency shaft of a polarizer, and the 
propagation direction, and, moreover, forms a birefringence medium between a polarizer and a fiber edge. 
[0023] Drawing 1 is the theoretic block diagram of the optical fiber gyroscope of this invention. The 
birefringence medium 1 1 is placed between the lens and the fiber edge. It is condensed with a lens, and the 
homogeneous light or quasi-monochromatic light which came out of the light source 1 passes along the 
birefringence medium 1 1, and carries out incidence to the edge of a fiber 2. This separates in two light with the 
branching component 4, and spreads the fiber coil 5 to the circumference of a clock, and the circumference of 
an anti-clock. It coalesces with the branching component 4, and this comes out from a fiber edge, passes along 
the birefringence medium 1 1 , and returns to the light source 1 . This signal contains the circumference light of 
an anti-clock the circumference of the clock of the phase contrast proportional to the angular rate of rotation 
of a fiber coil. The synchronous detection of the photocurrent of the photo detector for current change and the 
monitors of a light emitting device is carried out, and it asks for the angular rate of rotation. Upper ** and 
upper ** correspond to this configuration. 

[0024] Drawing 4 shows other examples of this invention. This places a polarizer 20 and the birefringence 
medium 1 1 between the light source and a fiber edge. To the transparency shaft of a polarizer, it installs so 
that the main shaft of a birefringence medium may accomplish the include angle of 45 degrees. Upper ** 
corresponds to this configuration. 
[0025] 

[Function] An operation of the birefringence medium of this invention has a peculiar thing. Next, an operation of 
the birefringence medium in the optical fiber gyroscope of this invention is explained. A birefringence medium is 
shown in draw ing 5 . A birefringence medium has the case of 1 shaft anisotropy and a biaxial anisotropy. This 
invention can apply either. In the case of a biaxial anisotropy, since three main shafts which intersect 
perpendicularly are distinguishable, it is satisfactory. 

[0026] Since there is an equivalent shaft in the case of 1 shaft anisotropy, explanation is required for a while. If 
an optical main shaft is made into an a-axis, a b-axis, and c axis in the case of 1 shaft anisotropy, generally an 
a-axis and a b-axis will be equivalent, and c axis will turn into an anisotropy shaft. In this case, when an 
extraordinary ray and an ordinary ray do not tend to be separated spatially but it is going to give the optical 
path length's difference by the birefringence, it is made for ac side to become the propagation direction and 
right angle of light. That is, a b-axis is parallel to the propagation direction. And it is made in agreement [ the 
X-axis and a Y-axis ] with the optical main shaft (an a-axis, c axis). Let the travelling direction of light be a Z 
direction (for it to be parallel to a b-axis). 

[0027] In the case of a biaxial anisotropy, although which optical main shaft (an a-axis, a b-axis, c axis) is 
chosen as a Z direction, it does not interfere. The linearly polarized light which polarized in the direction of X is 
made Y polarization in the linearly polarized light which polarized in X polarization and the direction of Y. When 
X polarization and Y polarization carry out incidence, phase velocity changes with the birefringence operations. 
When it passes through a medium, difference deltaL of the optical path length proportional to a refractive-index 
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difference occurs. It is ny about the refractive index of nx and Y polarization in the refractive index of X 
polarization. Carrying out, optical-path-length difference deltaL is [0028]. 
deltaL=|nx-ny |L (2) 

[0029] It is expressed be alike. This considers as a thing longer than the coherence length Lc of the light 

source. 

[0030] 

deltaL>Lc (3) 

[0031] If it carries out like this, it will not interfere in X polarization and Y polarization henceforth. A depolarizer 
is what made reinforcement of X polarization and Y polarization equal here. In order to make this equal, 
conventionally, the birefringence medium by which another 45-degree main shaft inclined to the preceding 
paragraph was placed, and reinforcement of X polarization and Y polarization was made the same by this. The 
1st medium of the conventional depolarizer is for making equivalent X and Y polarization. If there are some 
which otherwise make equivalent X and Y polarization, it can consider as a depolarizer effectually by one 
birefringence medium. 

[0032] Generally the low light source of coherence with short coherence length, such as a super luminescent 
diode, is used for an optical fiber gyroscope. A super luminescent diode emits light in the middle condition of 
luminescence by the same spontaneous emmision as LED, and luminescence by the induced emission of a laser 
diode. That is, luminescence of a super luminescent diode is the combination in the luminescence mode of 
spontaneous emmision and induced emission. Both ratio changes with actuation currents. Generally, when 
luminescence power is low, spontaneous emmision is main, and induced emission becomes large when 
luminescence power is high. Above ** and ** are distinguished according to a luminescence condition. 
[0033] ** When the light source emitted light by spontaneous emmision, this light did not polarize. When driving 
a super luminescent diode by low power, it becomes luminescence almost near no polarizing. In this case, 
bearing of the main shaft of a birefringence medium may be the direction of arbitration (in a field vertical to an 
optical axis). Although it is close to no polarizing from the first, X polarization and Y polarization are pulled apart 
more than coherence length, and since it prevents from interfering mutually, it is no polarizing more nearly 
thoroughly. X and Y polarization are here unrelated to the polarization condition of the light source at the thing 
to say of having polarization in the direction of the main shaft of a birefringence medium. 

[0034] ** When the light source mainly emits light by induced emission, this becomes the linearly polarized light. 
The direction of polarization is decided by crystallographic bearing of a component. In this case, the polarization 
direction of the linearly polarized light and the direction of the main shaft of a birefringence medium accomplish 
45 degrees. Since the direction of the linearly polarized light is carried out in the XY direction, power equal to X 
polarization and Y polarization which are polarization parallel to the main shaft of a birefringence medium is 
distributed. Since such light separates through a medium more than coherence length, it does not interfere 
after this. Moreover, since luminous intensity with polarization of the direction of arbitration becomes equal, it is 
no polarizing. 

[0035] ** Even if there is no polarizer, the optical fiber gyroscope of this invention can achieve the function. 
However, what is necessary is just to form a polarizer 20 in the light source side ( drawing 4 ) of a birefringence 
medium, in order to improve polarization selectivity further. In this case, the main shaft of a birefringence 
medium sets up so that the transparency shaft of a polarizer and 45 degrees may be accomplished. That is, 
when the crystal main shaft a-axis and c axis of a birefringence medium are taken to the X-axis and Y shaft 
orientations, the linearly polarized light has polarization in the XY direction. ** The same power as X 
polarization and Y polarization is distributed similarly. These are distance detached building ******** more than 
the coherence length of the light source. It is between rectangular polarization and interference did not take 
place, and since the luminous intensity of cross polarization was equal, it did not polarize. The birefringence 
medium set as usual special bearing instead of a polarizer can also be used as a polarizer. 

[0036] ** ** uses that other components form the linearly polarized light, and demonstrates the same function 

as a depolarizer by one birefringence medium. 

[0037] 

[Example] With the configuration of drawin g 1 , the optical crystal of bulk is used as a birefringence medium, for 
example. A rutile crystal, a calcite, Xtal, etc. can be used. Here, the calcite was used as a birefringence medium. 
It is ordinary-index ne =1.66 and extraordinary-ray refractive-index no =1.49. Since a refractive-index 
difference is 0.17, optical-path-length difference deltaL is [0038]. 
deltaL=0.17L (4) 

[0039] It becomes. Suppose that SUPARUMINESSENTO was used as the light source. Coherence length Lc 
adopts what is 50 micrometers as a typical example. Then, it is [0040] in order to give an optical-path-length 
difference longer than coherence length. 
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0.1 7L> 50 micrometers (5) 

[0041] It comes out. Then, die-length L of a calcite L> 294 micrometers (6) 

[0042] What is necessary is just to come out. It turns out as a very thin calcite crystal that it is good. When the 
coherence length of the light source is longer, according to it, it is necessary to lengthen a crystal. (1) It is 
easily calculable with a formula. 

[0043] Polarization maintaining optical fiber can also be used as a birefringence medium. Rate B=nx-ny of a 
birefringence Since it understands, the die length of a required fiber is calculable. For example, the birefringence 
B of standard polarization maintaining optical fiber is 5x10-4. In this case, [0044] 
0.0005L> 50 micrometers (7) 
L> 100mm (8) 

[0045] It becomes. That is, it is if it is this polarization maintaining optical fiber. About 0.1m is sufficient. It is 
fully short and does not become cost high. If it is going to make the usual depolarizer, one more polarization 
maintaining optical fiber twice the die length of this is needed, and fusion splicing must be carried out to a 
precision so that the include angle whose direction of an anisotropy is 45 degrees about these may be 
accomplished. A fiber can be managed with one by this invention and precise fusion splicing is also unnecessary 
(however, the connection with a single mode fiber 2 is required). 

[0046] Like drawing 4 , when forming a polarizer 20 before a birefringence medium or in the back, the 
transparency shaft of a polarizer and 45 degrees of main shafts of a birefringence medium are leaned. A metal 
dielectric multilayer is [ whose polarizer is ] like a polarizing prism sufficient as it. Or a fiber mold polarizer can 
also be used. 

[0047] Or another birefringence medium 21 which leaned the anisotropy shaft (c axis) in the direction of 45 
degrees of front like drawing 6 may be used. The next birefringence medium 1 1 is a birefringence medium which 
is carrying out main work by this invention. If the travelling direction of light is made into a Z direction (Z=b), 
the anisotropy shaft of the birefringence medium 1 1 is parallel to the X-axis or a Y-axis (X=a, Y=c or X=c, Y=a). 
However, the front birefringence medium 21 is for taking out only the linearly polarized light like [ while ] a 
polarizer. Since an ordinary ray (continuous line) is right-angle incidence, it goes straight on as it is. A path is 
refracted by only the part of a birefringence although an extraordinary ray (broken line) is right-angle incidence. 

[0048] This is a phenomenon which happens notably especially, when 45 degrees (c axis) of anisotropy shafts of 
a birefringence medium lean to the travelling direction (Z direction) of light. The direction of ****** (an a-axis, 
b-axis) is arbitrary. The include angle theta of the gap from the right angle of an extraordinary ray becomes the 
value which broke the difference of a refractive index by the average of a birefringence, when c axis 
accomplishes the include angle of 45 degrees to a Z direction. theta=2(ne-no)/(ne+no). If a birefringence 
medium has sufficient thickness, the extraordinary ray which has separated from the optical axis will not go into 
an optical fiber. 

[0049] I hear that polarization does not have a c axis component, and an ordinary ray can be defined here. It is 
the linearly polarized light which has polarization in the direction of the difference of an a-axis unit vector and a 
b-axis unit vector. The direction of the linearly polarized light is decided. It defines by saying that an 
extraordinary ray has a polarization component also in c shaft orientations, and has the polarization which 
intersects perpendicularly with polarization of the propagation direction and an ordinary ray. Only an ordinary 
ray goes into an optical fiber through the birefringence medium 1 1 henceforth. That is, an ordinary ray and an 
extraordinary ray are separated spatially. For this reason, the first birefringence medium 21 has an operation 
equivalent to a polarizer. It is also possible to drive out only an extraordinary ray to through and to drive out an 
ordinary ray besides a fiber reversely, at a fiber. Any are sufficient. This is explained to Japanese Patent 
Application No. No. 208683 [ five to ] "a polarization selection component, a light source module, and an optical 
fiber gyroscope" which becomes this invention person's proposal in detail. 

[0050] The 2nd birefringence medium is installed in the same direction as what has so far been explained to 
this. A b-axis turns to a Z direction. An a-axis and c axis are right-angled to a Z direction. To the linearly 
polarized light (the direction of the difference of a vector of the 1st birefringence medium, and b vector) which 
came out of the 1st birefringence medium, it installs so that an a-axis and c axis may accomplish the include 
angle of 45 degrees. 
[0051] 

[Effect of the Invention] In the "optical fiber gyroscope which takes out a signal from the light 
source" (Japanese Patent Application No. No. 57756 [ five to ]) which this invention person proposed 
previously, when the fiber coil was made into the single mode fiber, the depolarizer was required. This invention 
can change light into no polarizing like a depolarizer only by forming one birefringence medium between the light 
source and a fiber. A complicated, unstable, and difficult process [ say / carrying out fusion splicing of the 
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expensive polarization maintaining optical fiber so that 2 and an anisotropy shaft may accomplish 45 degrees ] 
can be skipped. Thereby, the optical fiber gyroscope of low cost can be manufactured. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The principle block diagram of the optical fiber gyroscope which takes out a signal from the light 
source of this invention. 

[Drawing 2] Principle drawing of the optical fiber gyroscope (Japanese Patent Application No. No. 57756 [ five 
to ]) which this invention person invented previously. 

[Drawing 3] The schematic diagram of the depolarizer concerning the conventional example which carries out 
fusion splicing of the two polarization maintaining optical fiber so that 45 degrees of anisotropy shafts may 
differ, and uses it as a depolarizer. 

[Drawing 4] Outline principle drawing showing other configurations of the optical fiber gyroscope of this 
invention. 

[Drawing 5] Drawing for explaining an operation of a birefringence medium in this invention. 
[Drawing 6] The outline block diagram showing the example using the birefringence medium as a thing 
equivalent to a polarizer. 
[Description of Notations] 

1 Light Source 

2 Single Mode Fiber 

3 Polarizer 

4 Branching Component 

5 Fiber Coil 

6 Phase Modulator 

7 Depolarizer 

8 Light Emitting Device 

9 Photo Detector for Monitors 

10 Lens 

1 1 Birefringence Medium 

20 Polarizer 

21 Birefringence Medium 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DRAWINGS 



[ Drawin g 1] 




[Drawing 4] 



| 20 




[Drawing 6] 
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